The enhancement of pregnenolone production as the main mechanism of the prolonged stimulatory effect of ACTH on cortisol production by guinea-pig adrenocortical cells.
The prolonged stimulatory influence of corticotropin (ACTH) on the adrenocortical steroidogenic response to ACTH was studied in guinea-pig adrenocortical cells harvested from control and ACTH-treated animals (ACTH1-24, 50 micrograms s.c. twice daily on the day preceding the in vitro experiment). The maximal capacity to produce cortisol in response to ACTH (by 10(5) cells and 2 h incubation) was increased from 341.8 +/- 36.3 ng (control group) to 663.3 +/- 37.6 ng for cells obtained from guinea-pigs treated in vivo with ACTH. In the presence of trilostane, added to the cells in order to block the conversion of pregnenolone to cortisol, the net maximal output of pregnenolone and 17-hydroxypregnenolone in response to ACTH was significantly increased in adrenocortical cells from ACTH-treated animals (449.5 +/- 35.8 ng pregnenolone and 85.7 +/- 10.5 ng 17-hydroxypregnenolone vs 269.1 +/- 36.3 ng pregnenolone and 43.7 +/- 8.51 ng 17-hydroxypregnenolone for cells from control guinea-pigs). It appeared therefore that the total production of pregnenolone (as estimated by the sum of pregnenolone and 17-hydroxypregnenolone produced by the cells incubated with trilostane) nearly reached the level of the maximal production of cortisol in response to ACTH and was also significantly enhanced for cells from ACTH-treated animals (532.2 +/- 38.4 ng vs 312.8 +/- 40.0 ng for cells from control group). By contrast, no effect was documented on 17 alpha-hydroxylase activity since 17 alpha-hydroxylation index was similar for both types of adrenocortical cells (16.3 +/- 2.05% for ACTH-treated animals and 14.2 +/- 2.83% for control group). It was concluded therefore that the prolonged stimulatory influence of ACTH on pregnenolone production is the main mechanism of the enhancement of cortisol synthesis by guinea-pig adrenocortical cells previously stimulated by ACTH.